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ABSTRACT OF THE DISCLOSURE 

This invention relates to a light alloy piston in which 
the opposed thrust faces of the piston side wall are formed 
by spray coated inlays of a material possessing bearing 
characteristics superior to those of the alloy of the piston. 
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The present invention relates to pistons for internal 
combustion engines or other prime movers such as com- 
pressors, refrigerators, air . pumps or the like, and more 
particularly to light metal or alloy pistons of the trunk 
type which may be operable directly in cylinders also 
made of a light metal or alloy. 

From one aspect, the present, invention consists in a 
piston wherein the skirt or side wall thereof is inlaid with 
a spray deposit of a material having bearing character- 
istics superior to those of the basic material of the piston, 
in at l east one of the thrust faces of the piston skirt or 
side wal H 

From another aspect, the invention consists in a method 
of making a composite piston, which comprises casting 
a piston body, including a crown and skirt or side wall, 
from a light metal or alloy, farmfafl q fa nt imt 
o ne thrust face of the skirt or side w all d uring or su bse- 
q uent to casting, spraying a matermi naving^bearing char- 
acteristics superior to mose oflhe basic piston mat erial 
injfl th ft ™<*** to fill the latt er, and machining oTother- 
wise forming^ the piston and sprayed deposit to the final 
contour of the piston. 

The invention also consists in an internal combustion 
engine or other prime mover, preferably incorporating 
one or more cylinders made of a light metal or alloy, hav- 
ing one or more pistons as hereinbefore denned operating 
therein. 

In order that the invention may be more readily under- 
stood, reference will now be made to the accompanying 
drawing, in which: 

FIGURE 1 is a diagrammatic side elevation of an in- 
laid piston according to one embodiment of the inven- 
tion; and 

FIGURE 2 is a transverse section on the line 2—2 of 
FIGURE L 

Referring to the drawing, there is shown an internal 
combustion engine piston cast from a light metal, for 
example from an aluminium or magnesium alloy, com- 
prising a crown 1 and a side wall or skirt 2. The upper 
part of the skirt 2 constitutes the ring carrier zone, and 
incorporates a number of piston ring grooves 3. A pair 
of gudgeon pin bosses 4 (see FIGURE 2) are cast into 
the skirt 2, which serve to receive a gudgeon pin (not 
shown) for connecting the piston to the small end of a 
connecting rod (not shown). The skirt 2 is provided with 
thrust faces 5 which are disposed generally at 90° with 
respect to the axis of the gudgeon pin bosses 4, and are 
subjected to the reactive forces of the connecting rod 
during operation of the piston. 

According to this embodiment of the inventio n a re- 
cess 6 is provided in each of the thrust fac es 5 which 
contains a spray deposit or inlay 7 of molybdenum, tung- 
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sten carbide, nickel aluminide, iron, steel, or any other 
material having bearing characteristics, Le. sliding and 
wearing properties, superior to those of the basic piston 
alloy. Instead of a metal, the inlay 7 may be formed 
from a suitable synthetic plastics material, for example, 
from polytetrafluroethyiene, which may be sprayed on 
as a dispersion. Each recess 6 and, therefore, its inlay 7 
is tapered and extends over the thrust face 5 between the 
open end of the skirt and the lowermost groove 3, al- 
though it may also extend over the lands between the 
grooves 3 as shown in broken lines in FIGURE 1. 

Each recess may be formed during casting of the piston, 
or ^alterna tively ma y *™ marfifaefl or ot herwise for med 
subsequently to casting in a normally proportioned, con- 
ventional, trunk type piston, Each recess is filled with 
the bearing material prior to the final finishing of the 
piston, by means of a metal spraying process employing, 
for example, an oxy-acetylene spray gun or a plasma arc 
spray gun, to such an extent that the recess is slightly 
over-filled. The excess material is subsequently removed 
by machining to provide a surface which is continuous 
with the general external surface of the piston skirt 

When the deposited material is particularly hard, it is 
preferable to grind the complete piston skirt, as well as 
the deposited material in such a manner that the nor- 
mally required ovality of the form and change of the 
skirt profile of the final piston is obtained. Certain de- 
posits may be turned with normal tools or may be dia- 
mond honed, depending upon the surface finish required. 

Pistons of the type described are capable of operating 
effectively in engines having cylinder blocks or crank 
cases made of a light metal alloy which may be similar 
to that of the pistons, with the pistons in direct rubbing 
contact with the machined but untreated alloy of the 
cylinder bores. It is, however, also possible for such 
pistons to be used in conjunction with alloy cylinder 
blocks or crank cases provided with ferrous or hard 
metal cylinder liners, sprayed or plated cylinder bores, 
or ferrous blocks or crank cases. 

The invention is applicable to pistons having differing 
design details with regard to crown shape, supporting 
ribs or webs, skirt stiffening bands, and thermal barriers 
such as slots. The invention may also be applied to auto- 
thermic and solid or split skirt pistons. Moreover, the 
pistons may be made from a variety of different alu- 
minium or magnesium alloys, or alloys of other mate- 
rials, or from non-metallic materials. 

Th e piston may have an inlay in one instead of bo th 
thrust race s, ana aaamonauv in omer regbns'oTlhe 
piston surface, and the configuration of the or each inlay 
may differ from that shown in the drawing, for example, 
the or each inlay may be divided into separate segments. 
The or each recess may be giv en a surface configuratio n 
wnicn ennances me Keying oi tne inlay to the piston. 

We claim: 

1. A light alloy piston for internal combustion engines 
or other prime movers, comprising a crown, gudgeon pin 
boss means, a side wall depending from and integral with 
the crown, having mutually spaced and opposed thrust 
faces displaced circumferentially around the periphery of 
the side wall from the axis of the gudgeon pin boss means, 
a recess in at least one of said thrust faces which, in a 
circumferential direction, is substantially coextensive with 
said thrust face and, in a direction longitudinally of the 
piston extends over a substantial part of the side wall and 
an inlay comprising a spray deposit of a material having 
bearing characteristics superior to those of the light alloy 
of the piston contained in said recess. . 

2. A light alloy piston according to claim 1, wherein 
said inlay is composed of a material selected from the 
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following group, namely: molybdenum, tungsten carbide, " 
nickel aluminide, iron, steel and synthetic plastics. 

3. A piston according to claim 2, including two dia- 
metrically opposed thrust faces, a separate recess in, and 
substantially coextensive in a circumferential direction 
with, each thrust face, and an inlay of said material in 
each recess, each inlay extending in a longitudinal direc- 
tion between the lower end of the side wall and a piston 
ring groove carrier zone of the side wall adjacent the 
crown, the side edges of each inlay diverging towards the 
lower end of the side wall. 

4. A piston according to claim 3, wherein each inlay 
additionally extends, over the piston ring groove carrier 
zone. 

5. A method of making a composite piston which com- 
prises casting a piston body, including a crown, gudgeon 
pin boss means, and a depending side wall, integrally 
from a light metal alloy, forming a pair of diametrically 
opposed circumferentially spaced recesses in the external 
surface of the side wall on opposite sides of the axis of 
the gudgeon pin boss means, spraying a material having 
bearing characteristics superior to those of the basic 
piston material into said recesses to fill the latter, and 
forming the piston and sprayed inlays to the final con- 
tour of the piston, the extent of the recesses and asso- 
ciated inlays being such that said inlays each constitute 
one of the opposed thrust faces of the side wall. 

6. A method according to claim 5, comprising spray- 
ing into the recess, a material selected from the group in- 
cluding molybdenum, tungsten carbide, nickel aluminide, 
iron, steel and synthetics plastics, by means of a plasma 
arc or oxy-acetylene spray gun, such that the recess is 
slightly overfilled, whereafter the excess inlay materia] is 
removed by machining to provide the final surface of the 
piston side wall. 

7. A light alloy piston comprising a crown, a tubular, 
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substantially circdmferehtially continuous "side wall de- 
pending from and integral with the crown, said side wall 
including a skirt portion spaced from the crown by a 
piston ring groove carrier portion, a pair of generally 
diametrically opposed gudgeon pin bosses, integral with 
the side wall and disposed, on a common transverse axis, 
a pair of discrete diametrically opposed thrust faces dis- 
posed externally of- the skirt portion arid displaced cir- 
cumferentially by substantially 90° from said common 
transverse axis, two' downwardly diverging recesses in 
the external surface of at least the skirt portion substan- 
tially coextensive one with each thrust face, and extend- 
ing substantially from top to bottom of the skirt por- 
tion, an inlay comprising a spray deposit of a material 
possessing bearing characteristics superior to those of 
the light alloy of the piston contained in each recess 
and blending into the external contours of the skirt por- 
tion, said inlay material being selected from the group 
consisting of molybdenum, tungsten carbide and nickel 
aluminide, whereby the. thrust faces have .the. bearing 
characteristics of the selected inlay material. 
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